Supplementary discussion
The main point of this study is to present and discuss the results of a set of complex 28 interactions in a multi-trait, multi-species analysis. In doing so, however, we realised certain 29 problems with the classically defined synergism and antagonism terms. Others have discussed 30 problems associated with the traditional definitions struggling to describe the situations of more 31 complex outcomes, which seem to be fairly common when analysing interactions, both in 32 laboratory experiments and in field studies [1] [2] [3] [4] . Congruent with such studies, we point to challenges 33 with the typical direction-independent classification because of the issues and limitations of the 34 traditional framework outlined here. Also, a large numbers of studies on multiple environmental 35 factors report interactions based on imprecise descriptions or simply the qualitative judgement of 36 the authors 5 . Thus, in the scientific literature there is a lack of consensus on operationally robust 37 definitions and quantification of synergism and antagonism 2,3,6-8 .
38
The long-standing scientific classic definitions of synergism and antagonism are valid. We are 39 merely proposing an expansion on the traditional definitions. As first proposed by Piggott et al.
40
(2015) 4 , and in our work expanded to include three-way interactions, we utilised a system 41 combining the 'interaction effect' (as in the classic effect deviation from the additive model 42 prediction 6 ), with the magnitude and direction of the response (+ or -) relative to individual 43 treatment effects in absolute terms. Thus, the "re-defined" synergism and antagonism still pertain 44 to the classic "more than" and "less than", respectively, as it is traditionally understood.
45
The lack of consensus on definitions is most likely due to the usage of these terms throughout 46 widely different scientific disciplines from ecology to toxicology and medicine. In toxicology and to 47 some extent ecology (and thus ecotoxicology) interactions are frequently regarded as "stressful" 48 and therefore exclusively detrimental to the overall performance of the subject species 4, 6 . In this 49 context of viewing interactions as always being negative, a synergistic interaction is defined as an 50 interaction causing negative effect greater than predicted by an additive model and an 51 antagonistic interaction as a negative effect that is less than predicted from additivity.
52
To highlight the problems and limitations of the classic framework in ecological interactions, 53 especially related to the "always-negative" view on interactions, we tried to re-designate individual factor has a negative effect while the other has no effect, and their cumulative 69 effect is more negative than additively expected, the classic paradigm is also struggling. informatively described by the re-conceptualised terms used in the present study.
75
Examples from the present study that represent this sort of challenge in defining 
